The problem of identifying subgroups 6' of a space group G with respect to a conventional listing is considered. The properties of space groups and subgroups are given in terms of an algebraic rather than a geometric description. In this algebraic description, 6 is equivalent to one of the standard listings through a similarity transformation consisting of a linear unimodular component and a translation. A general algorithm is presented to determine which standard listing corresponds to subgroup G . The algorithm is applied to a specific example, a subgroup of D3d.
I. INTRODUCTION
Space-group methods are of significant utility both experimentally and theoretically. The use of these methods in studying symmetry subgroups (particularly isotropy subgroups) of a space group G is of interest in the description of phase transitions as well as in crystallography.
(An isotropy subgroup is the largest subgroup of G, which leaves a vector in the representation carrier space unchanged. ) The computer implementation of these spacegroup methods allows one to apply them systematically to a large number of situations. For considerations involving subgroups, the identification of the subgroup in a standard form is a necessary and usually nontrivial part of the process.
For example, group-theoretical methods in the Landau theory o'f phase transitions and its renormalization-group extension have been used to find allowed group-subgroup phase transitions. ' Isotropy subgroups are first obtained and then attention is restricted to those isotropy subgroups which satisfy the Landau and Lifshitz criteria and correspond to the minima of the Landau free energy. We have considered the direct group-theoretical conditions characterizing isotropy subgroups and implemented these conditions on a computer. All 
' a, c), (14) where the vectors are given in terms of the Cartesian coordinates. The co-set reps of D3d are {ooolzj, {ooolc, + j, {ooolc;j, {000lIj, {Goo lS3 j {ooolS3 j then Eq. (9) In summary, the algorithm consists of the following steps, assuming that a subgroup 6' is given in terms of group transformations of G.
Step 1: Choose one of the 230 space groups G~w ith an isogonal point group isomorphic to PG .
Step 2: Choose an isomorphic mapping between the isogonal point groups of G' and G~s uch that each linear component has the same geometric meaning.
Step 3 (22), consistent with the algebraic view. In the systematic approach to identifying subgroups, the above algorithm based on the algebraic view is mathematically well justified and is original with our description here.
